Therapeutic effect of DNA vaccines combined with chemotherapy in a latent infection model after aerosol infection of mice with Mycobacterium tuberculosis.
The prevention of Mycobacterium tuberculosis (M. tuberculosis) reactivation would greatly reduce the incidence of the disease, particularly among the elderly. Here, we evaluated the efficacy of DNA vaccine in combination with a conventional TB chemotherapy on the prevention of M. tuberculosis reactivation. Mice were treated with isoniazid and pyrazinamide for 3 months from 4 weeks after aerosol infection with M. tuberculosis H37Rv. During this period of chemotherapy, DNA immunization was performed three times monthly with an antigen 85A (Ag85A) DNA or an IL-12 mutant (IL-12N220L) DNA, which is known to lead to a reduction in the secretion of the p40 subunit, but not of a bioactive IL-12p70. The reactivation of M. tuberculosis was dramatically reduced in mice treated with either Ag85A DNA (P<0.01) or IL-12N220L DNA (P<0.05) in combination with chemotherapy, compared with control mice receiving only chemotherapy. Ag85A DNA vaccine showed higher IFN-gamma responses to Ag85A protein, but a lower response to culture filtrate than IL-12N220L DNA vaccine. In addition, Ag85A DNA vaccine prevented the reactivation of M. tuberculosis more efficiently than IL-12N220L DNA vaccine, indicating that Ag85A-specific IFN-gamma response might correlate with M. tuberculosis control. This study suggests that immunotherapy using Ag85A or IL-12N220L DNA vaccine combined with conventional chemotherapy might be effective clinically for the prevention of tuberculosis reactivation and may offer a more effective cure for humans than chemotherapy alone.